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Tie f a r  u l t r a v i o l e t  r e f l ec t ion  s p e c t r m  of CdS 
disp lays  a number of distinct fea tures  in t he  range 5 t o  
13 eV which have been a t t r ibu ted ,  by analogy with the 
spectra of diamond and zinc blende mater la l s ,  t o  direct 
valence to conduction band t r a n s i t i o n s y .  

3 temperature study i n  polarized light out to%- cV, Caydona 
a t t r i b u t e d  the conplex 5.6 OV peak t o  the  doublet (A5, bG) -* 

$ A l  A3)  a t  4.95 and 5.03 oV and a s ingle  transit ion 
-. L3 of the  zinc blonde s t r u c t  

~n addition, p h i l l i p s 4  assigned the  F5 ev peak t o  r: - analogous t o  L3 

rz. Tho author 1 has observed t h i s  l a t t e r  peak 60 50 
CoEble with naxima a t  9.2 and 9.6 oV and suggestsd ,  it 
now appears erroneously, an i d e n t i f i c a t i o n  of tho 9.6 eV 
peak with the second member of the s p i n  o r b i t  s p l i t  I‘g 
r; (upper) t r ans i t i on .  
peaks a t  14.4, 16.1 and 17.4 eV have been attributed t o  

born a low --- 

- --- e 

L_ ~ -r- - ~ ---- - f 
c a t  5.55 eV. s 

11 s e r i e s  of three high encrgy 

transitions or ig ina t ing  on the caclmiwn 4d band 1 
Recent photoemissive studies by Kindig and Spiccr 5 

have r a i sed  doubts concerning the exclusiv 
transitions’ +n explaining the Gbove feature3 of,the opt i ca l  

role of diractt  
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6) I. 
ox&cding 9.6 eV and whoso posi t ion was l i n e a r l y  dependent 
on the photon energy was a t t r i b u t e d  t o  t r a n s i t i o n s  fzoa 
an i n i t i a l  s t a t e  a t  a maxim- i n  the  valence band donsi ty  
of s t a t e s  located 1 eV below t h e  top of the  valence band. . 
Tbfs i n t e r p r e t a t i o n  is cons is ten t  w i t h  the o p t i c a l  data2 
provided we ignore t h e  doublet nature  of tbe 6 ,  8 and 9 eV 
peaks and postulate  a t h i r d  conduction band density of 
states n&inum about 5 eV above the t op  of the valence 
band. 
accounted for by t r a n s i t i o n s  from tho single  valence 
band density-of-states maximum t o  the  three conduction 
band maxima. 
then bo a t t r i b u t e d  t o  t r a n s i t i o n s  from another valoncc 
baud d e n s i t y  of s t a t e s  maximum located about 9.3 eV below 
the  top of the valence band to the saae three conduction 
band maxima. The neglect of tho fine s t r u c t u r e  is reasonable 
s i n c e  a fairly wide, twenty Angstrom band width was employed 
i n  t he  photoemissive moasurenents. 
requi res ,  however, t h a t  non-k conserving t r a n s i t i o n s  
occur w i t h  t r a n s i t i o n  p robab i l i t i e s  comparable t o  direct) 
t r a n s i t i o n s .  

The o p t i c a l  transitions below 10 eV could th%n be 

The three peaks a t  14.4, 16.1 and 17.4 could 

This i n t e r p r e t a t i o n  

In  an attempt t o  c l a r i f y  t h i s  s i t u a t i o n r t h e  room 
t a p o r a t u r e  r e f l e c t i o n  spectrum of a cleaved s i n g l e  

region 6-11 0V w i t h  radiation polar ized perpendicular and 
p a r a l l e l  t o  t h e  C axis .  
t r a n s i t i o n s  were dominant, they would show a polar iza t ion  
dependence tlwough t he  crystal s e l e c t i o n  rules. A 
rocontly developed pile-of-plates polarizer'  constructed 
Pro3 LIB plates IVDS employed. It  gave a polar iza t ion  02 

30% n e a r  12162 (10 ev) 2nd YGS n e a r  UXOP, ( 8  ev). ripre 
1 shoas-s 313 ref I c c x i o n  s p ~ c t r u z ~  fo r  the two o r i e n t a t l o i x .  

_ _  crys ta l  of CdzS was maasured in e hitherto inaccess ib l e?  

X t  was hoped t h a t  if IC conserving 
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abscncc of spacif i c  c r y s t n i l i c e  aniso'iropy e f f e c t s  . OilTy 

tno crystalline effects were observed i n  this i.ogioa. 
These v e x  a s trong  enhanccnont of the 7 acd 9 . 2  a7 p a % s  
for  ELCJ ~ i m  7 etr peals in C ~ S  aI;d a corrcspozi ins  o m  
a t  6.3 eV 'in CdSe were interpreted by Phi l l ips '  3s duo to 
7; 7 " ' N i t h  tho selection rule  E//C. 
VI:'ES ciacic~ on tho basis of masurenen t s  using u n p l z r i z c d  
light'. 
s e l e c t i o n  r u l e  for  t h i s  &ansit ion I s  E f  Cd 19 t l i f s  
t r a n s i t i o n  takes p lace  a t  the center  of tho Grillouin 
zone, the only  l i k e l y  t r a n s i t i o n ,  neg lec t ing  t h e  s x n l l ,  
0.02 cV, spin o r b i t  s p l i t t i n g ,  mould be T'g -. i':. 
Preliminary c a l c u l a t i o n s  by Moman for ZnS, horrover, vouid  
favor ass ign ing  Tv -(I ry to the 9 .2  eV peak n i t h  ZAC. /It 
bas not  been poss ib le  to arrive a t  an assignaent of tho 
psaks below 10 eV i n  term of t r a n s i t i o n s  only  a t  the 
r point which w i l l  agree with the  polar izat ion ncasurements. 

f;;;he l a c k  of m l a r i z a t i o n  effects i n  the 8.0 eV pcak 
and the cosplex n a t u r e  of tho 9 eV peak ind ica te  that the 
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This  n s s i p n c n t  
3 

The present k e s u l t s  c l e a r l y  show that  the  
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s;itua\tior, i n  C ~ S  is rmch nore complex than i n  the  zinc 
i- 

blende a n t e r i a l s d  Thus, fWhSlo a strong k conserviag 
t r n n s i t i o n  svch as Tv -. r i  i n y  contribute t o  t h e  polarizztic:: 
dependent p a r t  of tho 6 eV poali, non-vertical t r a n s i t i o n s  
3etween othor dens i ty  of states  maxim degenerate in 
ener:;y with this t r a n s i t i o n  may be responsible  for the bulk 

1 
5 

of both the 8 and 9 eV peaksA Evidence for the  v i o l a t i o n  
of k conservation for cer ta in  transitions for which the  
i n i t i c . 1  electron state is s trongly  coupled to the phonon 
f i e l s  ~ c c i ~ s  .to e x i E : t  20:: szvcrn: rmter ia l s  8 . I k r t h z r  
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Ffevfo 1 - Ultrnviolot reflection spectrm of CcS in 
light l inearly polarized por;2cndicufar 
( U G )  and pazallel (E//C) to the C-azis. 
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